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Yet if this administrative aid to the instructional. program. 
is not accompanied by two other aids, then an “ungraded”, 


lock-step curriculum remains the heritage of the learner 
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One of the aids that should accompany the ungraded con- 
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cept, has to do with. the envirnonment. The physical. setting . 
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as well as. other environmental factors ‘should_.allow...for 
flexibility in size and arrangement of the learning experi: 
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ences.' For example, inside partitions. such as classroom 


walls may be removed and this idea has direct implications. 


for the design of the building, furniture and other facilities. 


It should be possible to work in grcups of aiy size aswell 
as to work individually. The entire instructional system 


should be geared to individualization of instruction. . 
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As defined by Glen Heathers: 


Individual instruction consists of planning and con- 
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ducting with each student a program of studies that is _ 


tailored to his learning needs and his characteristics _ 
as a learner.” 2 
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It has been known for some time that you can teach large 
groups but that you learn as an individual. 
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This brings us to a third aid to the instructional system. 


An aid that can present the subject matter materials on an 
individual basis is indeed an instructional innovation, and 
the core of this innovation has materialized technologically 
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1 The architectural firm of John Shaver, inc., of Salina, Kansas, has been an 
idings to individualize instruction. 
2 Glen Heathers, “Individualization”. Catalyst For Chaxge-A National Study of 


ESEA Title Ill (PACE), Sectio#8B (under a USOE contract No. 2-7000074-0074, 
January 31, 1967), p. 17. ; 
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| in the form of an electronic computer. However, while the 
Goniputer has the capabilities of serving as the core. of. the . 
system, it is by no means the only device available from 


The entire communications field can. contribute. to indi- 
vidualizing instruction but it is believed that the computer. 
can serve the special function of a central control .to. the 
system. With the. computer as the center of the communi- 
cations. ‘system, instructional materials can be brought. to 
each individual by the various media — TV, slides, films, 
Cathode Ray Tube, etc. — at the precise time and place 


“student. desires. it. - et Begs! 


With this realiz ration, the school staff should plan for the 
use of computers as a center of communications network 
- which will link all of the aids of technology in presenting 
instructional knowledge to students through the various 
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In summary, the three basic interlocking components 
the instructional system for individualizing learning are: 
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1 The breakdown ia the organizational lock-step grade- 
~ by-grade curricula, 


"2, ‘The breakdown of the stereotyped static size of class- 
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‘room and 


“3. “The uses. “of the computer in programed instruction 
and other forms of communicational devices for 
" preseiiting stimuli to the student in the form of in- 
- $tructional information. 
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- should not be considered simply a system. that used large | 
group instruction, for it also involves small grow instruction, 


individual tutoring, counseling, and learning by ¢ 
vidual on an. individual basis. 
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‘Individualized: instruction is also‘ important because 
_ Students must learn. much more than was required only: afew 
short years ago. It is said that the stock of knowledge. in to- 
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day’s world doubles in less than ten years, whereas in. the 
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eighteenth. century it took fifty years, Whatever the rate of 
change might be, all educators are in agreement. that yester- 
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day’ s education no longer suffices for today. The rate of tech- 


_hological: change and the development of new, information 


As so ‘great that education must seek new ways to get. persons 


These and many other factors confront education 
and’ industry | with the same prebiem — how can learning 
be. made more efficient? . 
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ecived i in learning. A large number of electronic and optical 
devices which make human seeing and hearing more. ef- 
ficient have been developed. Electronic. devices have also 
_ been developed which extend the human brain by. providing 
““Inemory storage, recall, and the application, of logic. 
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* Although technology has developed these electronic and 
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-inechani: ucal devices which can be important aids in im- 
proving ‘the efficiency of education, their potentiel has 
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1. An over-all systems approach has been lacking. ‘The 
myriad of audio-visual aids have mainly_been directed 
to performing specific tasks, and their use has been 
uncoordinated. The A.V. world in education. is com- 
posed of bits and pieces — moving picture projer-tors, 
slide projectors, phonographs, television, etc. The bits 
and. pieces are cumbersome for transportation from 
point of storage to point of use. . They present an 
obstacle to teachers or non-technical operators... 
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Mees education from the theater, home use, government, 
_or business. The adaptions to perform functions re- 
quired by education have not always been good... 
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3. Educational programs and needs have not been trans- 
lated into a form which allows their use in electronic 
devices. There is a gap in “software” development. 
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Along with the growing use of different types of electronic 
and communications media in teaching and learning, other 
developments and trends are also important. 


A 
% 


ee 
ie 


Site 


ae 
PO Uae 
Bee 1s4 ek SA 


ote @ In 1957 there were 52,907 school districts in the United ee ee 
ae States. As. a result of consolidation and unification this Nee ae 
number had been reduced by 1961 to 35,676. By 1964 
the number was 29,391. The trend toward fewer and 
larger size school districts will continue. This trend in school 
consolidation is significant. This trend will permit the 
design of communication systems which are more practical, 
sophisticated, and economical. = 
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For users who are not programers the congeniality of the 
computer is usually related to how quickly and easily you 
can get to the system. In the first breakthrough away from 
raachine lanquage computing, higher languages like Fortran 
and Algol made it possible for programers to use English 
stateme.:s rather than numerical codes to communicate 
with the computer; however, this communication system was 
still a one-way system with the user communicating to the 
computer but not able to interact with it. The machine 
language, although quite efficient in computer-run time, is 
time consuming for the programer’s time. 
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A newer type of language called Conversational Language, 

of which the Rand Corporation’s JOSS is an example, is a 

% jump higher from the symbolic language to a conversational 

eee type of language. TELECOMP, which is a specialized 

a language developed by BBN, is a subset of JOSS and allows 
this two-way use of the computer. 
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Most uses of computers, especially innovative types, have 
been linked with the arts and sciences. Today these system 
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_ have wide applicability for use by biologists, psychologists, 
statisticians, researchers and all the behavioral fields in- 
cluding education. | | : . 
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A functional relationship. Figure 2 shows an economic 
triad. This triad identifies why we believe that ‘technicaliy 
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Seen __A functional relationship. Figure 2 shows an economic 

paien triad. This triad identifies why we believe that technically 
feasible programs prohibitively expensive in the past might 
be supported today and certainly in the future. The top 
figure represents a past relationship among the government, soma sneere 
military and industry. We think that as the wars throughout : 
the world decrease and more and more money is channeled 
from defense and military spending tc education the lower 
figure will be a more accurate description. _ . 
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. The Figure above shows that education (E) replaces 
military (M) in the triumvirate as military spending decreases 
and the need for a new market arises. This is, of couzse, an 
oversimplification of the situation as both relationships have 
been.in existence for some time and will continue. Yet it 
is believed that the emphasis will shift, and that as far as 
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Computer Based Instruction is concerned, we are not ad- 
vocating the acquisition of technical equipment but the 
implementation of an instructional theory. 


The Instructional Theory 

The instructional theory that we are speaking of is 
captioned in Table I, page 57, “to help the child grow 
individually.” We feel that the many innovations that have 
been taking place can be classified into at least three 


headings: 


1 - Administrative or organizational innovations 


2 - Guidance innovstions 


3 - Instructional innovations 


We prefer to describe grouping, which is a way of de- 
creasing the variance among people, as limited grouping. 
A truly homogeneous group never exists. Various grouping 
procedures are usually administrative or organizational inno- 
vations. Some of the bases for homogeneous or limited 
group.ngs are on size, interest, subject areas, and personality 
patterns. We think that scheduling, whether the organiza- 
tional framework is 6-3-3, 6-2-4, 8-4, or 4-4-4, is a way 
of innovating but it is an administrative or organizational 
innovation. It is a way of rearranging for instruction, rather 
than’ a way of instruction. Departmentalization, elimi- 
nation of grades and tearn teaching have been labeled as 
innovations at one time or another in their educational 
histoty but ‘can be classified as administrative or organi- 
zational' iniiovations. Pili, oe tee Ee 
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Some other activities may be classified as guidance 
innovations. Examples of these are career day, acting out, 
a non-directive counseling, diagnostic testing and vocational 
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But the ~eally important innovations are instructional 


innovations, among them are conversational languages, pro- 

gram texis, plays and dramas, .computer based instruction, 
sae cooperative erlucation, simulation, symposium, demonstra- 
one tions and lectures. All of these innovations could be classified 

as instructional innovations at one point in their develop- 
are ment. They are a different way of presenting the material. 
Se When integrated into an instructional system each plays a 
: part in individualizing instruction. 


Like ali taxonomies this one is incomplete and the fine 
lines of demarcation are not absolute. One could argue that 
an activity classified as administrative might be better placed 
under instruction. The main point is that we envision the 
use of the computer as an instructional innovation first and 
foremost. To use a computer as an administrative tool or for 
pure research is not of first priority. . 
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Problems in building a communications network. Table 
II, page 59, indicates that if we are to work in the area of 
individualization of instruction, then we must deal with the 
area of communications. Since education is the ultimate in 
communications we have some problems when we try to 
build. a communications network: | 
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1. We have to concern ourselves with the m: chines, the 
gadgets, the programs, and the technology problem. 
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2. We have to concern ourselves with a materials probiem. 
The content or subject matter has to be decided, as to both 
the scope and sequence. Also, the subject. matter materials 
must be decided as to text, film, or computer terminal. 


£ . : 


3. Another area is the evaluation proble. Whatever it 
is we do in schools we have the final responsibility for 
deciding whether or not there are any gains: gains in 
attitude, gains in achievement, gains in skills, or changes 
in positive values. Criterion instruments must be devised 


to obtain this data. 7 
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. Computer Based (not Assisted) Instruction. Touring the 
various CAI installations atound the country revealed that 
many very good uses of the computer were really conven- 
tional programed text materials using the computer. While 
we feel there is a definite place for these activities we think: 
(1) that they really are not implementing individualized 
instructional theory, (2) that they are susceptible of obsoles- 
cence as micro-photographic storage and retrieval advances, 
and (3) that this is only one of the modes by which instruc- 
tion on the computer can be achieved. 
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This is the reason for differentiating between Computer 
Based Instruction and Computer Assisted Instruction. We 
feel that Computer Based Instruction is a much more en- 
compassing term for this kind of technology, while computer 
assisted instruction is only one mode of operation. 


Figure 3, page 63, shows three separate instructional uses 
of computers currently possible. Computers may also be used 
in dialogue, tutorial, standard computer programing, and as 
a tool like the hand calculator. We feel that the use of 
languages such as TELECOMP developed by Bolt, Beranek 
and Newman, (BBN in Boston, Mass.) and the use of 
simulated games such as those developed under the direction 
of Richard Wing (BOCES) at Yorktown Heights, N. Y., 
offer the best. possibility as modes of CBI for individualizing 


instruction. Furthermore, they are most quickly developed 
for computer use, For instance, the TELECOMP language 
does not have to wait for the development of a large body of 
software materials. Game simulation, once devised, caii 
readily be used by a wide range of people. 


With the computer storage of statistical data about the 
individual and the diagnostic and branching capabilities 
possible CAI is still a very important mode of operation 
and will for some time comprise the bulk of computerized 
instruction. However, the CAI mode, even if a very highly 
sophisticated branching program is designed, can never 
really be completely satisfactory for individualized instruc- 
tion because it is teacher-directed. The alternative paths are 
never infinite and the choices given never exhaust the possi- 
bilities. So while a student ‘may learn the material as an 
individual the program still is not individually tailored for 
him. . 
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oon 2 CAI material prepared by author languages will clearly 
accion continue to play a part in CAI. Yet it must be admitted that 
the current estimated high ratio of programer time to student 
terminal time (100 to 1) will lead people to search for 
Jo cae faster routes to make software available at the terminal. We srcsondlaah 
ae feel that advances made by National Cash Register (NCR) a ies 
ae in the microform media field and its photochromic micro- Ue 
image (PCMI) devices will make it possible to produce large 
bi amounts of software which can be used in the conventional 
CAI mode. Also advances made with holograms in “micro- 
forms of microforms” through interference patterns with 
the reduction possibilities from redundances as developed by 
researchers will further facilitate storage and retrieval of 
large amounts of conventional CAI materiais.! 
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machines (a present possibility) to make a giant step forward 
in information storage and retrieval. And information storage 
and retrieval for any purpose should, be contemplated in. the 
total educational master plan, as the system is expanded. _ 
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The support of the teacher in non-classrvom activities : 
offers a wide range of possibilities. The guidance counseling e ee pe 
program at System Development Corporation (SDC) _illus- ee 
trates one of these. The group instruction support of CCTV 
and the monitor screens of a computer terminal are others. 
Indirect support can. be given to instruction through daily 
or weekly reports of each student or groups of students. 
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y See also the cover of the December, 1956 issue of Science and «ne article by 
See Gordon W. Eilis on pages 1195-1197 of this AAAS publication. A very fine..expla- 
soatakael nation of Lasers and Holograms appeared in the December, 1966 issue of National 


Geograpic Magazine, pp. 858-881. 
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The program could be used at all levels of education, not 
just K-12. 


All three modes shown in Figure 3, page 63, should be 
capable of using still and motion films and slides, CCTV, 
CRT displays and other video and audio equipment under 
the control of the computer and manipulated by each child. 
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By manipulating his environment a child is able to learn 
many things. He did this prior to his formal schooling and 
he continues to learn in this way outside of school. We 
believe that manipulation is important to internal motivation 
to learn and that when a child is able to manipulate the 
learning experiences of the school with a reasonable degree 
of freedom greater and more individualized learning 
result. a. 


Individual communications network. As all projects these 
days have mnemonic devices we have dubbed our system 
INDICOM. It is the purpose of the master plan to describe 
a total two-way communications system which uses the 
computer with its unique features as a central control unit. 
Figure 4, page 65, shows the basic configuration in ‘the 
computer based instructional program. Included in the soft- 
ware to accompany such a system are materials like those 
in the Brigham Young University Lab School Continuous 
Progress Plan and several districts cited in a publication by 
SDC in 1966.' However, that report indicates that these 
school distzicts will need a system which can track students 
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socach John F. Cogswell, et at., ‘Analysis of Instructional Systems, op. cit., pp. 44, 
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as they progzess through the program. ‘The needs for book- 
keeping, diagnestics, evaluation, and other statistics requires 
the useé of a computerized system. 
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throu gh the use. of computers. There are also several. fine. 
” papers ‘available from each of the places visited by the a 
naw Township staff.’ The special supplement to the. 
Audio-Visual Communication’. Review. by Don Bushnell is... 
especially good.2 The textbook by William Clark Trow’ is 
also good. Yet, to do the field justice a survey simiar to. the 


SDC documerit on Instructional systems is neede d 
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Figure 4, page 65, shows that the “INDICOM, system . 
really consists of several _subsystems as explained in a recent 
text by W. F. Williams‘ of the General Electric Compary 


Such components. as data collection and processing of an. 
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informational | retrieval. subsystem, the reseatch subst ystem . 
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and the businéss subsystem are included in the system 


“pictured in Figure 4, page 65. Basically, any system or. 
- subsystem | must provide for at least: AD information, 2 
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that teachers are central to the implementation of any pro- 
gram. In keeping with this phil-sophywe plan not only 
for the different modes of CBI previously explained. but 
also different kinds of terminals to which teachers may relate 
more readily. In keeping with our belief in diversification, 
the several types of terminals indicated will each be present- 
ed diagramaticaliy with explanations of their possible use. 
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page 70. Since this type of terminal is not yet linked to a 
computer, no connecting lines from the keyboard to the 
reader-printer are drawn. However, it plays an important 

a part in the development of the total system and is. worthy 
ee | of separate support due to its very low cost and wide appli- 
ae cability in libraries throughout the United States. A contract 
might be made with N CR. to explore the phasing of the 


eee Ss 


aes 


A 


2, 
<4 


$> 


concept. Representatives. of. the Dayton, ‘Ohio, 0 ffice of ) : oe ee 

NCR reported that it is possible to reduce a four-year liberal ee 
arts, college library. containing 50,000 volurnes, and weigh- | 
150. tons to a cartridge of randomly ac- 
cessible microforms weighing about 125 pounds. It_.will 
soon. be possible, :.also to have a hard copy of the image shown 
on the screen. The “‘micro-reader marketable today would. 
The use. “of this type. 


aig 


i - SORES Poy 
by i 


rent for about. ‘ten. dollars. per, month 


as 


* Sythe 


vated, en 


of equipment would dr rasti tically change the, space require- 


3s ae 


oo ments. 0! Jib: ries: Figure 6, page 40, does’ not 


show. a conventional micro ilm-reader. _ The one pictured 


“a be 
99 © 


is more “a micro of a micro” in reduction and magnification 


oe 


eas Ec ve 
3 * 


ores 


capabilities and, unlike the conventional Imicrofoms resists — 
scratches and dust. The possibiliti tes ‘of using - holograins for 
data reduction is another incentive for choosing “this type 
of terminal. Much of the. ¢ conventional programed text 
_ material might be snes | this medium to increase the 

é conventional CAT mode, 


~ aS os 4 oY Pte se 


troy! 
yi oo 35 


a 


y 


Ta 


Since a function of the central repository is to | plan, im- 
_ ‘prove, and implement a advanced procedures, it should house 
_ the laboratory type terminal. Figure 7, page 72, shows the 
-_type of research and development terminal that, the ultimate 


Saag 
brand Ben, 


System might possess. This terminal is not in exis stence any- 


eA 


ee 


Bee iin, 
rye ele aay 
‘x 


‘ ® 
EO 
ae eee Ne Be ee, 


= 
oe Ty ihe Cte jx 


se SURE A Pye . Res grb iotin Eee 7 pas . 
PIER Sekt ie ae oa SA ees | : 7 2 
Doe oy : 4, ‘ preartas is oe 
Cath aed: Re 


ot 
3 


as 
ee 
Se 


o% 


~s 
be 
Yes 
re 0, NB 
aN 
a 
oy 


iy 


. oe 
i 4 : sete 
ne Be 


“¢ 


‘ 


a 
ag 


+ 


ot 


a 


eras: 
aye 

¥ : 

. : : > re 4 

ERAS 2 & ; : 2 

ERY LEP 5 : 
See CSN — & 

. : ee a ae $ 

[aes ¢ 

“¢. ie 

(os ee; : 

ry ore . 

rd 

an 

| q oh 

| ay 

| ve! 
7 cA 
2 + 
ie Me 
os a 

en 
ees 


TA 


nw 


a Ney, ia oe 


Caer neroirsy 
hes 


9 


tome 2 
“> $3 


a 


Be 


NN 


¥OUD 


7 
= woth Ss sont dt 
es eT it é ee ge ery oe Soe s T 
ees SUAS es Bey _ x BYERS ye 
4 we a : Cod ae 
Fatt ve y 3 a 
2 sets 


Ere : er 


finn 
BS 


Ss gee 
aie 


wey 
se 
q 


a 
ne 
eh 


wee 
any 


HE 


nas 


De 
TNS 
Fe 

ae i iy 
soars 
cae 


Ae r%, Be x 
O5 » a hoes 4 ; 3 

Fie. S55 % Fe LEZ, eS 3 

‘ ye : : : ‘ ORE $ & f = x ‘s i 


Pe the’ 
Hoe 0 


eafchh Py 
Be 


mt 


potion 


“ay 
iaseas 


es 
3 


ponent least eet at this time is the sue a device 
for the processing of sound. But much work has been done 
by the David Sarnoff Research € Center at Princeton, New 
Jersey, under the direction of Dr. Harry F. Olson.' Other ae 
work has been done by the International Business Machine oe 
Corporation (IBM). This ‘terminal also exhibits the light, 


x nee 
. 5 s2R Mae 


pen such as. that used on the IBM 1500 system now in 


a 


operation at Palo Alto, California.? __ This is’ the project | 


Fs 


instigated by Dr. Patrick ‘Stippes of Stanford “University 


“= ory 
DNs ae 


+ HE Loan Ve 


and: described in the 1966 issue of Nation’ s * Schools” and, 


Fortune, Magazine. The light pen.in this. installation 4 
used ag a probe rather than as a 


u Pate Be 
oy = 


‘graphic device. 


ne ie 


used for graphics, but “the cost is prohibitive. Using ' 


% UB ae 


pointer or probe, the student can indicate locations on, he 


NI % 


Cathode Ray tube which can be identified by the compilter. 


in Rs Savage 
fs racine ‘ pers i = Abe 


"23581 Its main use is in the identification’ of the correct muitiple. 


atts 
Nestotst 


7 ie 


choices shown on the CRT. A much less expensive device, 


we é 


known as the touch-sensitive ‘display is ‘being developed 5 by 


we 
tf, ‘eis it 


the Learning Research and Development Center at the 


nd on 


University of Pittsburgh, “directed by Dr. | Robert t Glaser, 


3 1s we a 
ORE ROLE - y 


¥ 


Se 


295 ‘eRe. ; 


Westinghouse Corporation. This Center Rie: 


Rea he : 


) Mp NS horas IS AY 


severa innovative programs 
pie Project headed by Dr. Omar Ky Moo. 
— is commonly called the ‘ ‘talking pewter” 


x ae 
F . as 


: : i o., 
. ge wae 3 Bel 


_- V-Harry F. “Olson, “mi snd ‘Synthesis of Jpeech and Music and. Applications 
(Princeton, New. Jersey: Racio Corporation of America, No date.) 

. 2.William Rybensky and Thelno Knowles, “Computer-Assisted Instruction at 
Brentwood School, ‘(Palo Alty, California: The School Board, No date), p. 16. 


3- Jenness ‘Keene, “Comynuter fit the School Helps ‘Teact: Students How to. Read.” 
Nation’s Schools, (New York: McGraw, Hill Publication, 1966), Vol. 78, No. 4, 
(October, 1966), ‘pp. 81-83; Charles E.. Si!tberman, “Technology. is Knocking at 
Ber aolas Door,” Fortune Magazine (Chicago, Mlinois: Time Inc.) Vol. 74, No, 3 

+ 120128, 198, 203-205. ; 


ae 


. 


eS 
Asean “3 


UE 


eee, 
a 


i, ant, , 
Siar wees Coomeced Sea 
Pe 


gee N ee paar Sots ‘ Tes Sek Ao wed ; 

eee aes ony cron 

LIS NCO BEST 3 Spe Se 
*, e i eG ’ ty Te AL. 
ms ARS . : : 2 


5 ae Oss, eee 


N 


f x ¥s OES ; 3 : Ae 
tate aR ale ; : Behe Me ae 
as 4 >. SP REN oS My 
i os ao 6 ars Pad 

ES a “a 


A 


kD 
% 
Seed 


ae < S zi i ee 


apa 2 : 4 : AALS 


Oye 
ye 
‘a, 
Ses 


‘ 


< 


‘s 
Se VN 


RS 
x 
te 


<9 
Se 
WAS 


% 
ax 


se 
3 


ee * SEN? FOS . 
SS y Sages $x x ‘ wee ees 
3 SA bi Se 


Nay 
vin 
7s 


voy 
he 


Epi 


Y 
el 


ed 


Aeatte. 


Myelectony 
ae 


xe 
> 


’ 
atin, 


“ 
rd, 
‘P 


* 


rs ae 

t ae fe 

Pan Solr a 
x one TBs 

* tage, ay anh 
oO = ee gt TERE 
8 er tht ake eh AY 
Ba eee we 

ae 4 

oA Ss * F y 
if “ 


s 


oe 
2 4 
4 4 
ne 
oe 4 
. . , 2 . Oa ee? ” \ J a 
a o« aM aye on + os 
; f my = - % 
ye ie aa 5 Ne 4 
; * r 4 Aan aes 
: zi & > % 
ae fa ; 
“ : ee any 3g a ’ a t- : 
i . _— ; are « 4 F _ 
F . * 1 Ps - oe 
: , es ‘ “se * % t : i 
. ; fe ‘ “2 . : : : i o't 
’ ’ : + at . Bie 
p oa ia ‘ oF . at . 
> ' ' x ‘ gas ‘ 
| : Nad 1HO17 w a 
. r oro 5 7 Se ee ‘ Borat s 
: mK or Lg : \ ~ ; 
ch . te Poa Hi 
: , 
‘. * 
Hot ' 
. ' 
e i 
a 1 
: ‘ 
q é 
ey = 
' » ow f 
: , 
- : Bet ed 
he ‘ : 
F 
" ag 
' s Fe 
‘ oe 
: - 4 
ee \" 
‘t 


a ee 
AG a 
~ Sos oe BURY Ke ceccgperrer ware es 
eT apts , Bae Maio ne pe SES. i x = = Oe ees toa ae A 
erate: a py as S : SOP GT TSS poenarcs cere ae on 
ape? — ig = Fa Dee 2 trot aS A Oe Sy 
oo : Node N Stones NS eee ASE 
a ® a Of: : aera Pw CE 
we BS S ; ne 2 Pay Oe 
shee ; 3 LAS es * 
oe ‘ a Att es By 
errs 


noe 


ae 
ye 
preheat 


TCA 
Se 
eh 
Oe 


AG 


ae Hw < 
SOTO fe 


Fe 


vs 


i 


TN 


Pet 
ee 


as 


erick 
Se 


pag A aye TNT 


y. 


S 
@ 
nN 
= 
3) 

a) 

= 
= 
5 
Oo 
ras 

P| 

fa 

a 

Y 
5 
a 

Cheat 
& 
dood 


Se 
as SESE: 


-in 


en. Bolt, Beranek and 


nation. It 


i 


i 


ng this comb 


i 


» IS HOW us 


ic work as building des 


Newman, Incorporated 


he Rand Tablet or G 


such graph 


t 


betel 


St 


could be used to teach writing skills but re 


quires a con- 


r 


ble amount of cor 


sual] 


is done 


ting 
Its are 


wri 


ter memory. The 
h pad and the resu 


hode Ra 


f 


pu 


Ta 


de 
on the Grafacon sket 


$1 


‘ 
a 


y 


Vi 


c 


the Ca 


ispla 


d 


> 
o 


y tube. 


yed on 


P 


ae 
LEA So sapteote 


aot 


nt via the 


om 


and 


standard 
ol of the 


andr 


stude 


eA, 


Rovere 


er contr 


et 


De 


“ 


ler more 


by the . 


use oF other 4 
eo-tape, CCTV, 
be und 


d 


e use 0 
ulate 


‘th 
id 

can 

ipu. 


as vi 
man 


WS 


ich 
Thich c 


su 
Ww 
d 


computer program an 


sho 


age 72, 


I dev 


ices, 
Ims, 


i 


.?P 


v6 
slides/f 


igure 


5 eal 


io-visua 


access 


aud 


EO, 


ue: 


5 


2 


labeled 


shows 


« 


2+ 


idu 
2 


pag 


wert oe 
seer ely 
seek 


1V 


", 


previous 


ae 


ical ind 
>. 


{ypicat 
Figure 8 


the 
ay. 


d 


ows 


1 


on sh 
‘of CAI to 


le booth la 


NSO. 


i 


lustrati 
t models 


in mos 


The last 
d. 


use 


hich we 


3, 


4 


key- 


sts 0 


2 
"4: 


al 


have 


yout w 


ch term 


he con 
as a me 


t 


fa 


consi 


rr 


ee 


in 


iy 


a, 


“* 


is term 


al. Th 


inal. 
Ray tub 
da set of ea 


e 


ium. ti 


d 


e 


board and Cathode 


s, 


jutput 
-au 
e 


p 
t and. 


e f 


ap 


or inp 


1 
om 
arn 
eae 


YAS 


Is 
the 


4 


ria 


mate 
inder 


un 


lio 


a % 


id 


é 


quipm 


visua 


u 
r 
ral e 


hones fo 


tp 


# 


4 


periphe 
tam. 


0 


£ 


car 


is 


+ 


ce an 7 
Id also be part of the 


fa 


of the computer pr 


de devi 


sl 


i 
wou 
control 


= 
Pv? 


[As 


Brxe 
Baas od 


Ngee 


of 


industrial 


ok 


ties 


i 


€ 
ystem 


“ 


f th 


strations o 


These are illu 
systems to 


capabil 


ne 


ne 


idual- 


ind 


h to 


ay 
% 


ae 


“¢% 


S$ approac 


a 


t a total s 


men 


imple 
io 


truct 


IV. 


4 
¢ 


> 


y 
e 


d ins 


ize 


qrencory 
ae 


rel 


en 


er 


PE oy, 


ae 
os 


an 
ara f 


Syeae 


nee) 


a9 


Ra 


At 


nL, iia ¥ 
Ean eres 
ay reve 


sh 


bia ES 


S52) 


Ee 


: 
SB 


3 


< 


BE 
Bas, 


Ae PN 
REPOS wast, 
ate feo 
EN 


wwe. 
prc 
Cais 


en 


PRAae tos 
Kate, a 


> 
7 


Br ae 
ae 
ears 


Ley ot oe 
3 3% - 


poem, 


per . 


el 
are 


fi 


ING 
HLM: 


D'MOV 
RS 


> 


“AN 
- SLIDES: 


“STILE 


“esse 


= 


2189 DAME te 


hE hy 


eee och 


GHT PEN - 


eet Hi 


we 


3. 


Se 


$ 
ra 


CONSOLE BOO 


a 


yee 


ces 


w* xtzee 


ce 
ve 


8 EE 
ae aye 
e 


Se Fat 


as; 
teri 
BAERS | 


Ny, 


% 


<a t 
> 


seer ae 
Saou 
nis 


Ss 


eceaan 


SENT TES 


ey 
oe 
le» 


Een 


RG 


¥ 
ese 


Seas 


Pek ees 


eee aeratied 


an Be Me ee a ee 


pCa 


eR TeS 
ees 


Fin put ee 
Sais 
ny 


5. 
. 


Le 


oh. 


ie eae 
S oe 


rs 


2) 


SIS KEES 
eS 


¥- 


4 


‘ate! Aves 
MEN 


tar aad 


pe 
enc es 
Renee 


A 


aa 


2, 


ES 


For a ‘Scho toi tilize an ‘individualized commiinications 


ent 5. 


vat is in ‘itself new. No project « discovered by the writers 


AY cP Se 


or by two national surveys’ contained the proposed | design, 
Although the ‘concept individualized learning is not new, 


aeeEe, 


of 


the operational “imethodo logy and the techs coms to im- de eee 
. plement 


Dee 


oily” rece nitly Becénie ‘available. 


: ier “@urrict lum programs, innovative Organizational’. 


or 


erns,. and. recent educational research findings should’ 


be Tro gceted in the model. The. use of” systéins design 


ois s to. develop and integrate all éléments and com- 


eve neta 


ake 
Aah: 


PRS 


Su 


oA 


aks Ris 


x 
an 


SS 
oes 


= 
& 


5 


ponent parts ¢ of the school program would be enhanced by 


Program EF valuation’ and Review ‘Techniques’ (PERT). © 


« " ‘ 
Ra OS ode : setae ; i ’ 
PHASES CED eee a bares 


, 


Oo Med soem 


“The: nationwide | “use uf ‘consultants familiar with current 


efforts to to 0 design, develop, and initiate a systematic approach’ 
toe education and the development ‘of individ ual curticulim 


ising technological systems ‘will . insure “that? ‘existing in-' 


$ “ey st"? re bs pRios ' tbe etary ag? 
and exemplar ary programs are i néluded. - 
ay . Tei, ae gain whe Bh eat * sg 


oe 


Be 


“Because fe ‘field is con tinually expanding, local’ edti- 


ce a 


cational ‘and ind cultural. agencies should be frequently involved 
the beginning ‘of the program. eras 


Shee oe 
$ - ae rae cal a 


¥ 
a? 


. : No -editatiial principle can be applied without ‘the 
fullest cooperation of the teachers. They don’ t always 1 have. 


yj 


ra 


oe 

3x 
ots 

te 


Ba te 


fe, 
e 


x 


een eae TAD met Ota NaT ted NEe Shee AN URS ty sta nt i ae BS Bb she a kat tang: 2 neste t cesta fr tagle dt 
Sueeit wares - pe * + ip = paens mf 
: 5 Seg? me J 


ve Medel 
rat er 


ea 
e 


one EAS aa 
Pee a Tee nt er 5 w 


minded and 2 villing to ‘learté about it. "Most teachers. are_ 


% 


Sete 
PRT 
totes 


already trying to individualize instruction, They. need only. 
help. and encouragement. The Miller. report says: 


ERO 
Aste 
5 Oe 
S 


sede 


=, wets ; : e eu 
oy Re ee 5 RY 2 Uae 
Ne 


the teachers are the ones who are in daily contact 


“re ve 


with’ youngsters, We need to work throu; a ae 
ing to upgrade their skills, vegas their, ir 
provide some, inspiration, a 3 e, tangit 


evidences of 8: upport for the wor they a are e doin wR Le 
ROE "oo REGS 


ceN 


oe 


a ee 
ee ea a aa 


We 


¢ 


ee, . 
Tee 
z : 4 7 be Se 
. ates € 6 ae es e 


2 


We 4 dO not - envision that eighty. per ‘cent, of the. Tearn in 


ty Sascha rc] 
DESY Be LEH RISE 


activity will be conducted. by children sitting at consoles. 
We do believe, with. dndusiry and business, that. diversifica- 


a. wy hit’ » 


weE 


ry 


tion isa sound policy: to o follow. Some of. the | learning, will. 


y he ne 
3 ay + a a Fe rhe Se rd 7 ak ae 
le 


be individual and i independent; other Jearnin arning. .W vill 
in. groups. of various sizes 


~f om 


< 
Pans 


ma 


s 


“ 
ns 


ae 


x 


seo 


+ 


"The teacher’ cS role will also be, diversified 


inachers; tea acher progt ramers, teacher pre on > leaden, 


ears ~te¥ Se Ses BER gs 


teachers with responsibilities with computers. and other 


a x3 uw * 


technological, devices, teachers. in desincting and L induc tive 


aes re EET OF D4 


roles and just plain teacher lecturer: ie s these 


z 
i o <s 


and other people the support team é and — 


ARENAS KE Ps CGF 


23 


af 


aR 


Tes 


She 


responsibility. as one of specifying the learning “thieckives 
as well as communicating them. tothe, rest. of the team. 


nd me Pore Pa 


A content research specialist. would identify ane d, synthesize 


ze list 


ter o 


- 


subject matter relevant to,these objectives. A media specialist 


if rae 


would determine the best ¥ way to design and to present the 
instructional materials. Large systems. would. also. re require | 


tye 1a ed 


> sy 
1A 


weer a bh ee 


ees 


ae et 


NS 


TARE RORY oe ¥, wr aie SEs FERS Mo Oe PONE Set 


PE. NY RIES Ea SPR ta NG Se Te ES "SS? pat ec aeasy teas Bi 
i J em ota Lee Kes Chey ees pes 7K : 2 i: ee 
« vA San E B % 


Si 


, Be RCS ‘S 
3 : Sy 
wo ey %, sents 
+s ne ef ane Se 
4 oo) is eet 
3 ey AES Z 
oa, Fe8 eae 2M, 
SRN ate tie, 3 
ua eX Dens : 
EE ORS, Ue aa et = ZS : 
fy As es Bele eS Py ay FO Cone 
ad UR $ Boe ONE Re IIS AN Eas : ‘ 
aoneeT: ex SOF SEGA ape 1 Roe erin 4 Zhe tot SES » A RENE ee bane 4 
oe BOER SAS caress BUS TENS LS REE in CERERS Me AA ERS RIC a eee Bice sy Siiretcroes ASS S# 
s = Cha < % 
Brsed x 
. _ wea 3 


Bee 


rT 


il 
ay 
a 


ake od 


me 


ri 


uld 


peri 


v 
+ 


del 
oj 


i 
r 


Pp 
ond the contr 


Stat 


in 
77 


t sp 
h cannot 


an-M. 


11 


A 


we: Sgt Se ae oe rr as : 
ant Bet ay 6 a a ae oe ot ee ie tr « 
foot? ‘ames oot. , : a , ty, a a : 7 - S . OB ie : ; 
=i OBS Ss . fan 9. Fo Tee eee ee at BF 
Q'S = “3 oS a DB Le aS wes GY a ‘eS 8B S 
Oe BR Ge PRR 2 CME S oS ee. ES ge 
Os se E 20 et 2 ess 25° Sf ae OS . 
ei OD BS “Bio Q . = r= Sa ee 1 on ne od 
Bes fag? a. a So. ae Boe By. Se SBS ES 
28. Seas e® . Belted se HE . 
BBR Seas Ce 9 + SSS o bs - OF Fy - 
. ne 2 Bm” “SP Sai 72 BB ow. ie a 
CBG soos, a 9 a SS kee =e el 5 . oy = 38 $§ 
Gue-- 9. SBRZ08 SB - 5 SO By ot “SE Gm | 
o F ' s: “~§ 8s Sy ~ Sp. Bg 6. § -23 : 
CRE. SS BEERS BBE FEE ESE | gk os | 
Ss 1a = o O35 mm: oo B e-) >% os : .3? 2B 
8 . ote — es aim | of - wm - os . j oy - 3.2 3 
as ‘yy N ‘ . a = , 8 —S 
fat —: s 
e % g 
aS Pa 


( 


‘on. to 
some 


su 


Sl 


Roge 


i 
a school board member 


p. 


W. Loughary, M 


aration of Educators 


Ic 


It may be a personal 


e 
é 


er wo ) 
e and would orchestrate 


£8 


he 
Pp 


p the tab for our proj 


th schools. and 


are no 


Mo 


e teach 


ican. — con 


* 


ses a techn 


te, 
Cy. 
“Pre 


pick u 
publi 


d to higher taxes 
goes 


t. 


ou 
by t 


r 


ed 
3 
ghary, 


serienc 


« 


P 


Everett 


jar wi 


lans wh 
t es 


wri 


time 


é. 


ESEA Title. 1 


Il 


t ma 
So who 
Not our Re 
ppose 


is‘o 


January, 1967), 


eason 


épor 


wee 


tset of all educational endeavors the co 


ers, “Rural Schools and Commun 


2 
i 


John 


x 
C 


y hours of 


of 


y A 
-0074, 


wi 


N 
s 


ess of what tke 


ardl 
irec 


g 


¥ 


famil 


t 


) 
Rog 


y oppos 


t 


a 
ty 
u 


{ 


de to 
Op. cl 


i, > 


lly th 
© 


The. Miller 


pr 


tt 


al Stud: 


na 
2-7000074 


Id. be carefully con 
p 


as and 


4 
Fa 


tors 
ue to: factors be 


r. 


x 


4 
e 


in 
enti 


Her, 


‘ 
ay 


eG 


g ide 
re 
ohn W. Lou 
in 


cited 


the 
ubtl 
the 


4 

$ 
-ot 

ia 


‘ 


numuni 
At the o 


‘0 
hou. 
man 


G 


eers 
ling € 


_jec 
d 


1 J 
317. 


2.Evere 


-e7 


SS 


men 
coordinator and 
ro 


Re 


earn 
dictate 


: _ = 2. ; ; = ra? ae eek #5. 
< a . . * | he 1% J at: peg aA .o me . ary, ; | ; bee a re q . 7 . _ 7 SA = Roe 
“4 af Nee , ‘ ‘ . ‘ 
” as x 7 r a - 7 on 


ae ? 


rcs acees ae peryenenta TARE NE TE, SB AS EE Le SEF NOs Ae PROS PRA CCRT SECS 
SOR ERB LA LDS SHIN CRORE TIRE SES oS aN RS BES REY ANAL 


3 : ‘ CHS ¥ 5 . r é x SF Me ey SER ase geet . 
OR Pte tie re AR Cs a ROE EOL Rae Mee < we RRO A! Rey ; eS ; Re ER SES DIRS, PONS 
Pere re ets fare “2 ato ts x estat 4 at ss . a wes Wea ghes Pree y 
BECO: een ious aa eae Shee EOE EG 
srr gs see Sane Bends ee é S ae 5 ENE, 
Ns? Bye! SAS - 4 4 * % > ~ pig 73 os z a 4 ae 
Sees : Oats 3 : . é 3 = a8 S 
AE oo RE ; ease : ss : : 
A SR et SS Y eo Y vee 
POS ata) 5 Ss 
gut ost xy 2 ° Se ier 33 
1 a » 4 ¥ xy a 
GEE Te : rae eS gees 
ee AN So, ier ; CN ; BE ete: : : i : : Z 
as ta 4 : R ; Ce : § : : P FRE Se Pein: FSC EN CE So ER 
y mS AES j 4 r ‘ ¢ : F oR ore Riau Pera Oka ; Thy Ade 
- Lhe ; p Be EES VS cae % ee ‘ a Rae 3 
ee NES, er ; WEE RAL tinea 


“et 


rr e 


estar 


Wo NS ewe 


r 


a 


ia 


ox 


% 
& 


ae 


2 
aS 


7b st 
are 


Sea 


& 


27. 


1 


Si 


ssh 


ie 
eae 
ae 
BEE 


295 


ions 


— 


aa 
au 


oa 
ay 


it, 


3, 


Ax 


mts 


ease 


EAL 


4 6 i 
cy 
WEEE 


Ene 


au 


sate 


3 


EP hg. 


°° = iF ee - = | ee oe =, = bee 
7 - - . 2 
= i 2 - 
“4 ¢ os . 
a 
» c 
+ 
2 
, 
nh 
-* cerca 7 Z = 
+ 7 * oo. 
- ar - oe % = = . = 
+ ' =~ 2 + 
hae re: ? 
¢ oe 
. an at z 
> be HB . ’ 
ae Sacre - 
Bo cyt Yeo 2 ‘ 
eof re, oe a 
Bh He rete : " , -. - ca 
be ge ge & - 2 


it is advisable to get local support early and in writing. 
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_ On-site. visitations are’ valuable both asa communication. 
device and as an investigating instrument and. should be 
encouraged: at all levels. National conferences and the 
PACE Visiting Fellows Program are especially helpful in 
establishing and strengthening lines of communications. A 
program similar to the PACE Fellows Program should be 
encouraged at the state level so that local educators can 


__ better understand probiems of the State Office of Education. 


Dissemination is part of communication. Visitation or 
exchange programs should be’ encouraged. Additional ‘pro- 
_ cedures should be made for disseminating materials both 
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